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<170> FastSEQ for Windows Version 4.0 

<210> 1 
<211> 15 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Nhe site upstream of the KS at position 7570 
<400> 1 

gctagcgagc cgatc 15 



<210> 2 
<211> 15 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Nhe site upstream of the KS at position 28710 



<400> 2 

gctagcgacc cgatc 



15 



<210> 3 
<211> 31 
<212> PRT 

<213> Artificial Sequence 



<220> 

<223> N-terminal linker of M3 



<400> 3 

Met Thr Asp Ser Glu Lys Val Ala Glu Tyr Leu Arg Arg Ala Thr Leu 
15 10 15 

Asp Leu Arg Ala Ala Arg Gin Arg lie Arg Glu Leu Glu Ser Asp 
20 25 30 




<210> 4 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 4 

actagtaggc tgttcgcggc ctcac 25 



<210> 5 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 5 

gggaattcag gtcctctccc ccgc 24 



<210> 6 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 6 

ccatatggtg gtcgaccggc teg 23 



<210> 7 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<400> 7 

gaattcctac aggtcctctc cccc 24 



<210> 8 

<211> 22 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 



2 





<400> 8 

ccatatgctg cgcgaccggc tg 



22 



<210> 9 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<400> 9 

gaattctcaa tcgccgtcga gctcc 25 



<210> 10 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 



<210> 11 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<400> 11 

actagtgagg aaaccggcga ccg 23 



<210> 12 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 



<210> 13 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<400> 13 



<400> 10 

ccatatggtg gtcgaccggc teg 



23 



<400> 12 

ccatatgctg cgcgaccggc tg 



22 



3 



gaattcttag ccgagct* 




cgtc 




24 



<210> 14 

<211> 23 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 14 

ccatatggtg gtcgaccggc teg 23 



<210> 15 

<211> 27 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 



<210> 16 

<211> 27 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 16 

ctgetcgaga ggctgttcgc ggectea 27 



<210> 17 

<211> 27 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 



<210> 18 
<211> 18 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Intra -polypeptide linker 
<400> 18 

Gly Gly Ala Thr Gly Ala Glu Gin Ala Ala Pro Ala Thr Thr Ala Pro 
15 10 15 



<400> 15 

gaattcttag aacagectgt cccgcag 



27 



<400> 17 

cccgctgagc ctacaggtcc tctcccc 



27 



4 



r 



Val Asp 




<210> 19 
<211> 18 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Intra -polypeptide linker 
<400> 19 

Val Gly Asp Ala Asp Gin Ala Ala Val Arg Val Val Gly Ala Ala Asp 

15 10 15 

Glu Ser 



<210> 20 
<211> 21 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Intra -polypeptide linker 
<400> 20 

Val Gly Ala Ala Glu Ala Glu Gin Ala Pro Ala Leu Val Arg Glu Val 

15 10 15 

Pro Lys Asp Ala Asp 
20 



<210> 21 
<211> 17 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Intra-polypeptide linker 
<400> 21 

Phe Gly Ser Ala Ala Asn Arg Pro Ala Glu lie Gly Thr Ala Ala Ala 

15 10 15 

Glu 



<210> 22 
<211> 17 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Intra-polypeptide linker 
<400> 22 

Leu Gly Glu Arg Pro Ala Ala Pro Ala Pro Val Thr Arg Asp Val Ser 

1 5 10 , 15 

Asp 



5 



# 

<210> 23 
<211> 19 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Intra-polypeptide linker 
<400> 23 

Gly Glu Thr Val Ala Gly Ala Pro Ala Thr Pro Val Thr Thr Val Ala 

15 10 15 

Asp Ala Gly 




<210> 24 
<211> 21 
<212> PRT 

<213> Artificial Sequence 
<220> 

<22 3> Intra-polypeptide linker 
<400> 24 

Glu Leu Phe Thr Gly Glu Asn Pro Ala Pro Val Arg Gly Pro Val Ser 

1 5 10 15 

Ala Val Gly Gin Asp 
20 



<210> 25 
<211> 21 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Intra-polypeptide linker 
<400> 25 

Glu Leu Phe Thr Gly Glu Asn Pro Ala Pro Val Arg Gly Pro Val Ser 

15 10 15 

Val Val Gly Gin Asp 
20 



<210> 26 
<211> 20 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Intra-polypeptide linker 
<400> 26 

Glu Leu Phe Thr Gly Glu Asn Pro Ala Pro Val Arg Gly Pro Val Ser 

15 10 IS 

Ala Gly Gin Asp 
20 



<210> 27 



<211> 30 
<212> PRT 

<213> Artificial Sequence 



<220> 

<223> N-Terminal Inter-polypeptide linker 
<400> 27 

Val Thr Asp Ser Glu Lys Val Ala Glu Tyr Leu Arg Arg Ala Thr Leu 

15 10 15 

Asp Leu Arg Ala Ala Arg Gin Arg lie Arg Glu Leu Glu Ser 
20 25 30 



<210> 28 
<211> 38 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> N-Terminal Inter-polypeptide linker 
<400> 28 

Met Ser Gly Asp Asn Gly Met Thr Glu Glu Lys Leu Arg Arg Tyr Leu 

15 10 15 

Lys Arg Thr Val Thr Glu Leu Asp Ser Val Thr Ala Arg Leu Arg Glu 

20 25 30 

Val Glu His Arg Ala Gly 
35 



<210> 29 
<211> 34 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> N-Terminal Inter-polypeptide linker 
<400> 29 

Met Ser Ala Pro Asn Glu Gin lie Val Asp Ala Leu Arg Ala Ser Leu 

15 10 15 

Lys Glu Asn Val Arg Leu Gin Gin Glu Asn Ser Ala Leu Ala Ala Ala 
20 25 30 

Ala Ala 



<210> 30 
<211> 34 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> N-Terminal Inter-polypeptide linker 
<400> 30 

Val Ser Ala Ser Tyr Glu Lys Val Val Glu Ala Leu Arg Lys Ser Leu 

15 10 15 

Glu Glu Val Gly Thr Leu Lys Lys Arg Asn Arg Gin Leu Ala Asp Ala 
20 25 30 

Ala Gly 



7 




<210> 31 
<211> 33 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> N-Terminal Inter-polypeptide linker 
<400> 31 

Val Ala Asp Glu Gly Gin Leu Arg Asp Tyr Leu Lys Arg Ala lie Ala 

15 10 15 

Asp Ala Arg Asp Ala Arg Thr Arg Leu Arg Glu Val Glu Glu Gin Ala 
20 25 30 

Arg 



<210> 32 
<211> 30 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> N-Terminal Inter-polypeptide linker 
<400> 32 

Met Ala Thr Asp Glu Lys Leu Leu Lys Tyr Leu Lys Arg Val Thr Ala 

15 10 15 

Glu Leu His Ser Leu Arg Lys Gin Gly Ala Arg His Ala Asp 
20 25 30 



<210> 33 
<211> 32 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> N-Terminal Inter-polypeptide linker 
<400> 33 

Met Arg Glu Asp Gin Leu Leu Asp Ala Leu Arg Lys Ser Val Lys Glu 

15 10 15 

Asn Ala Arg Leu Arg Lys Ala Asn Thr Ser Leu Arg Ala Ala Met Asp 
20 25 30 



<210> 34 
<211> 33 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> N-Terminal Inter-polypeptide linker 
<400> 34 

Met Pro Glu Gin Asp Lys Val Val Glu Tyr Leu Arg Trp Ala Thr Ala 

15 10 15 

Glu Leu His Thr Thr Arg Ala Lys Leu Glu Ala Leu Ala Ala Ala Asn 



8 



t . « 




Thr 



<210> 35 
<211> 388 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Alignment of the EryA SU 
<400> 35 



Val 


Val 


Phe 


Val 


Phe 


Pro Gly 


Gin 


1 








5 








Gly Glu 


Leu 


lie 


Gly 


Glu 


Ser 


Arg 








20 










Cys 


Ala 


Arg 


Ala 


Phe 


Glu 


Pro 


Val 






35 










40 


Leu 


Asp 


Ser 


Pro 


Glu 


Gin 


Ser 


Arg 




50 










55 




Leu 


Phe 


Ala 


Val 


Gin 


Thr 


Ser 


Leu 


65 










70 






Val 


Thr 


Pro 


Asp 


Ala 


Val 


Val 


Gly 










85 








Ala 


His 


Val 


Cys 


Gly 


Ala 


Ala 


Gly 








100 










Ala 


Leu 


Trp 


Ser 


Arg 


Glu 


Met 


He 






115 










120 


Met 


Ala 


Val 


Ala 


Leu 


Ser 


Ala 


Asp 




130 










135 




Trp 


Asp 


Asp 


Val 


Val 


Leu 


Ala 


Gly 


145 










150 






Leu 


Thr 


Gly 


Ser 


Pro 


Glu 


Pro 


Val 










165 








Ala 


Glu 


Gly 


Val 


Arg 


Ala 


Gin 


Val 








180 










Ser 


Ala 


Gin 


Val 


Asp 


Asp 


He 


Ala 






195 










200 


Trp 


Phe 


Ala 


Pro 


Gly 


Gly 


Ser 


Glu 




210 










215 




Gly 


Gly 


Ala 


Val 


Asp 


Thr 


Arg 


Glu 


225 










230 






Ser 


Phe 


Arg 


Leu 


Pro 


Val 


Arg 


Phe 










245 








Glu 


Val 


Gly 


Pro Gly 


Thr 


Phe 


Val 








260 










Ala 


Ala 


Ala 


Leu 


Gin 


Gin 


Thr 


Leu 



275 280 



Val 


Val 


Pro 


Thr 


Leu 


Gin Arg 


Gly 




290 










295 




Leu 


Ala 


Ala 


Ala 


Gin 


Ala 


Phe 


Thr 


305 










310 






Ala 


Ala 


Tyr 


Asp 


Asp 
325 


Val 


Gly 


Pro 


Asp 


Ala 


Glu 


Ala 
340 


Thr 


Phe 


Arg 


Glu 


Ala 


Gin 


He 
355 


Arg 


Ala 


Lys 


Val 


Ser 
360 


He 


Ala 
370 


Leu 


Leu 


Tyr 


Asp 


His 
375 


Pro 


Leu 


Ala 


Ala 


Gly 












Gly Ala Gin 


Trp 


Ala 


Gly 


Met 


Ala 




10 










15 




Val 


Phe 


Ala 


Ala 


Ala 


Met 


Asp 


Ala 


25 










30 






Thr 


Asp 


Trp 


Thr 


Leu 
45 


Ala 


Gin 


Val 


Arg 


Val 


Glu 


Val 
60 


Val 


Gin 


Pro 


Ala 


Ala 


Ala 


Leu 
75 


Trp 


Arg 


Ser 


Phe 


Gly 
80 


His 


Ser 


He 


Gly Glu 


Leu 


Ala 


Ala 




90 










95 




Ala 


Ala 


Asp 


Ala 


Ala 


Arg 


Ala 


Ala 


105 










110 






Pro 


He 


Val 


Gly Asn Gly 


Asp 


Met 










125 








Glu 


He 


Glu 


Pro 
140 


Arg 


He 


Ala 


Arg 


Val 


Asn Gly 


Pro 


Arg 


Ser 


Val 


Leu 






155 










160 


Ala 


Arg 
170 


Arg 


Val 


Gin 


Glu 


Leu 
175 


Ser 


He 


Asn 


Val 


Ser 


Met 


Ala 


Ala 


His 


185 










190 






Glu Gly Met 


Arg 


Ser 


Ala 


Leu 


Ala 










205 








Val 


Pro 


Phe 


Tyr 
220 


Ala 


Ser 


Leu 


Thr 


Leu 


Val 


Ala 
235 


Asp 


Tyr 


Trp 


Arg 


Arg 
240 


Asp 


Glu 
250 


Ala 


He 


Arg 


Ser 


Ala 
255 


Leu 


Glu 


Ala 


Ser 


Pro 


His 


Pro 


Val 


He 


265 










270 






Asp 


Ala 


Glu 


Gly 


Ser 
285 


Ser 


Ala 


Ala 


Gin Gly Gly 


Met 


Arg 


Arg 


Phe 


Leu 








300 










Gly 


Gly Val 


Ala 


Val 


Asp 


Trp 


Thr 






315 










320 


Asn 


Pro 


Ala 


Leu 


Gly Arg 


Glu 


Ala 




330 










335 




Leu Gly Leu 


Asp 


Ser 


Val 


Leu 


Ala 


345 










350 






Ala 


Ala 


He 


Gly Arg 


Glu 


Val 


Asn 










365 








Thr 


Pro 


Arg 


Ala 
380 


Leu 


Ala 


Glu 


Ala 



9 



385 



# 



<210> 36 
<211> 1397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Alignment of the EryA SU 



<400> 36 



Ala 


Ala 


Pro 


Gly Glu 


Pro 


Val 


Ala 


Val 


Val 


Ala 


Met 


Ala 


Cys 


Arg 


Leu 


1 








5 










10 










15 




Pro 


Gly 


Gly 


Val 
20 


Ser 


Thr 


Pro 


Glu 


Glu 
25 


Phe 


Trp 


Glu 


Leu 


Leu 
30 


Ser 


Glu 


Gly Arg Asp 


Ala 


Val 


Ala 


Gly 


Leu 


Pro 


Thr 


Asp 


Arg Gly Trp 


Asp 


Leu 






35 










4 0 










45 








Asp 


Ser 
50 


Leu 


Phe 


His 


Pro 


Asp 
55 


Pro 


Thr 


Arg 


Ser 


Gly 
60 


Thr 


Ala 


His 


Gin 


Arg 


Gly Gly 


Gly 


Phe 


Leu 


Thr 


Glu 


Ala 


Thr 


Ala 


Phe 


Asp 


Pro 


Ala 


Phe 


65 










70 










75 










80 


Phe 


Gly Met 


Ser 


Pro 


Arg 


Glu 


Ala 


Leu 


Ala 


Val 


Asp 


Pro 


Gin 


Gin 


Arg 










85 










90 










95 




Leu 


Met 


Leu 


Glu 
100 


Leu 


Ser 


Trp 


Glu 


Val 
105 


Leu 


Glu 


Arg 


Ala 


Gly 
110 


He 


Pro 


Pro 


Thr 


Ser 


He 


Gin 


Ala 


Ser 


Pro Thr Gly Val 


Phe 


Val 


Gly 


Leu 


He 






115 










120 










125- 








Pro 


Gin 


Glu 


Tyr 


Gly 


Pro 


Arg 


Leu 


Ala 


Glu 


Gly 


Gly Glu 


Gly 


Val 


Glu 




130 










135 










140 










Gly 


Tyr 


Leu 


Met 


Thr 


Gly 


Thr 


Thr 


Thr 


Ser 


Val 


Ala 


Ser 


Gly 


Arg 


He 


145 










150 










155 










160 


Ala 


Tyr 


Thr 


Leu 


Gly 
165 


Leu 


Glu 


Gly 


Pro 


Ala 
170 


He 


Ser 


Val 


Asp 


Thr 
175 


Ala 


Cys 


Ser 


Ser 


Ser 
180 


Leu 


Val 


Ala 


Val 


His 
185 


Leu 


Ala 


Cys 


Gin 


Ser 
190 


Leu 


Arg 


Arg 


Gly 


Glu 
195 


Ser 


Ser 


He 


Ala 


Met 
200 


Ala 


Gly 


Gly 


Val 


Thr 
205 


Val 


Met 


Pro 


Thr 


Pro 
210 


Gly 


Met 


Leu 


Val 


Asp 
215 


Phe 


Ser 


Arg 


Met 


Asn 
220 


Ser 


Leu 


Ala 


Pro 


Asp 


Gly Arg 


Cys 


Lys 


Ala 


Phe 


Ser 


Ala 


Gly Ala 


Asn Gly 


Phe 


Gly 


Met 


225 










230 










235 










240 


Ala 


Glu 


Gly 


Ala 


Gly 
245 


Met 


Leu 


Leu 


He 


Glu 
250 


Arg 


Leu 


Ser 


Asp 


Ala 
255 


Arg 


Arg 


Asn Gly 


His 


Pro 


Val 


Leu 


Ala 


Val 


Leu 


Arg 


Gly 


Thr 


Ala 


Val 


Asn 








260 










265 










270 






Ser 


Asp Gly 


Ala 


Ser 


Asn 


Gly 


Leu 


Ser 


Ala 


Pro 


Asn 


Gly Arg 


Ala 


Gin 






275 










280 










285 








Val 


Arg 
290 


Val 


He 


Gin 


Gin 


Ala 
295 


Leu 


Ala 


Glu 


Ser 


Gly 
300 


Leu 


Gly 


Pro 


Ala 


Asp 


He 


Asp 


Ala 


Val 


Glu 


Ala 


His 


Gly 


Thr 


Gly 


Thr 


Arg. Leu 


Gly Asp 


305 










310 










315 










320 


Pro 


He 


Glu 


Ala 


Arg 


Ala 


Leu 


Phe 


Glu 


Ala 


Tyr 


Gly Arg Asp 


Arg 


Glu 










325 










330 










335 




Gin 


Pro 


Leu 


His 


Leu 


Gly 


Ser 


Val 


Lys 


Ser 


Asn 


Leu Gly His 


Thr 


Gin 








340 










345 










350 






Ala 


Ala 


Ala 


Gly Val 


Ala 


Gly Val 


He 


Lys 


Met 


Val 


Leu 


Ala 


Met 


Arg 






355 










360 










365 








Ala 


Gly 


Thr 


Leu 


Pro 


Arg 


Thr 


Leu 


His 


Ala 


Ser 


Glu Arg 


Ser 


Lys 


Glu 




370 










375 










380 










lie 


Asp 


Trp 


Ser 


Ser 


Gly 


Ala 


He 


Ser 


Leu 


He 


Asp 


Glu 


Pro 


Glu 


Pro 



385 390 395 400 



10 



Trp Pro Ala Gly 

lie Ser Gly Thr 
420 

Val Glu Gly Glu 
435 

Leu Ser Ala Ser 
450 

Ala Ala His Leu 
465 

Tyr Ser Leu Ala 

Ala Pro Val Asp 
500 

Thr Gly Asn Ala 
515 

Arg Ala Val Phe 
530 

Leu Arg Glu Ala 
545 

Pro Phe Leu Arg 

Ser Thr Glu Asp 
580 

Val Glu Ala lie 
595 

Arg Val Val Ala 
610 

Lys Gly Ala Ser 
625 

Gly Asp Arg Val 

Asp Glu Leu Asp 
660 

Ala Lys Arg Leu 
675 

Asp Ala Leu His 
690 

Phe Val Pro Phe 
705 

Leu Asp Ala Gly 

Leu Ala Glu Gin 
740 

Glu Glu lie Gly 
755 

Arg Gly Asp Gly 
770 

Ala Ala Ala Val 
785 

Arg Val Pro Leu 

Glu Pro Lys Pro 
820 

Ala Leu Arg Tyr 
835 

Ala Arg Leu Asp 
850 

Asp Glu Thr Ser 
865 

Arg Val Arg Glu 



a i 


^5rg 


Pro 


Arg 


A (~\ C. 
ft \J J 








Asn 


Ala 

Aia 


HIS 


Aia 


Arg 


vai 


vjIU 


Aid 








44 0 


Ser 


Ala 


r*i ii 

bill 








455 




Arg 


Glu 


His 


Pro 




ft / \J 






inr 


L»iy 


Arg 


Aia 


AQC 
ft O O 










Ser 


Aia 


aia 

Aia 


Asp 


Gly 


Ala 


Ala 








c o r\ 


val 


Trp 


Ala 


Ala 






535 




Asp 


Ala 


Leu 


Glu 




C C C\ 






Ala 


Glu 


Ala 


Ala 


565 








Val 


Val 


Met 


Ala 


Gin 


He 


Cys 


Ala 








a n n 


Leu Arg 


Ser 


Arg 






615 




lie 


Ala 


Ala 


Pro 




630 






Glu 


He 


Ala 


Caly 


645 








Arg 


Leu 


val 


Ala 


Ala 


Asp 


Tyr 


Ser 








0 0 U 


Ala 


Glu 


Leu 


Gly 






695 




Phe 


Thr 


Val 


Thr 




710 






Tyr 


Arg 


Asn 


T 1 q 

lie 


725 








Tyr 


Arg 


Thr 


Leu 


Asp 


Gly 


Ser 


Gly 








/ O U 


Ser 


Leu 


Ala 


Asp 






775 




Asp 


Trp 


Glu 


Ser 




790 






Pro 


Thr 


Tyr 


Pro 


805 








Val 


Ala 


Arg 


Arg 


Arg 


He 


Glu 


Trp 








ft a n 
0 f» \j 


Gly 


Thr 


Trp 


Leu 






855 




Thr 


Ala 


Ala 


Arg 




870 






Leu 


Val 


Val 


Asp 



885 



Arg Ala Gly Val 
410 

He He Glu Glu 
425 

Gly Asp Val Val 

Leu Arg Ala Gin 
460 

Gly Gin Asp Pro 
475 

Ala Leu Pro His 
490 

Leu Arg Val Leu 
505 

Val Gly Thr Ser 

Val Asp Asp Thr 
540 

Pro His Leu Asp 
555 

Arg Arg Glu Gin 
570 

Val Met Val Ser 
585 

Ala Leu Ser Leu 

Val He Ala Thr 
620 

Ala Gly Glu Val 
635 

Arg Ser Val Val 
650 

Ser Cys Thr Thr 
665 

Ser Ser His Val 

Glu Asp Phe His 
700 

Gly Arg Trp Thr 
715 

Arg Thr Arg Ala 
730 

Val Ala He Leu 
745 

Ala Asp Leu Ser 

Phe Gly Glu Ala 
780 

Val His Leu Gly 
795 

Phe Gin Arg Glu 
810 

Ser Thr Glu Val 
825 

Arg Pro Thr Gly 

Val Ala Lys Tyr 
860 

Glu Ala Leu Glu 
875 

Ala Arg Cys Gly 
890 



Ca >~ 




irne 


r»1 \r 

b>iy 






415 




Ala 


Pro 


Gin 


Val 




4 3 0 






Zk1 a 
nld 


Pro 


Trp 


va j. 


44 5 








Ala 
nld 


7V 1 a 
HI a 


Arg 


Leu 


Arg 


Asp 


lie 


a 1 a 
Aia 








ft 0 \j 


Arg 


aia 
Aia 


aia 
Aia 


irne 






495 




Asp 


Gly 


Leu 


Ala 




RIO 






Arg 


al a 

Aia 


bin 


r*l t-» 
brin 


D Z Z> 








Ser 


Pro 


aia 
Aia 


aia 
Aia 


Arg 


bill 


vai 


lie 










Asp 


aia 

Aia 


al a 

Aia 


Leu 






575 




Met 


Arg 


Ala 


His 




3 _? VJ 






Asp 


Asp 


Ala 


Ala 


DUO 








ivie c 


Pro 


Gly Asn 


Arg 


aia 
Aia 


Arg 


He 








640 


vai 


aia 

Aia 


Asp 


Ser 






655 




Glu 


Cys 


He 


Arg 




c *7 n 






(jIU 


inr 


He 


Arg 


003 








Pro 


T Alt 

Leu 


Pro 


Gly 


Gin 


Pro 


Asp 


Glu 








720 


Asp 


vai 


Arg 


Ala 






735 




Thr 


Ala 


Ala 


He 




/ DU 






Aia 


Tl a 

lie 


His 


Ser 










Leu 


Ser 


Arg 


Phe 


rpT_ ~~ 

inr 


L»iy 


Ala 


Arg 








800 


Arg 


vai 


Trp 


Leu 






815 




Asp 


Glu 


Val 


Ser 




0 O u 






a 1 

Ala 


Gly 


Glu 


Pro 


O fx _> 








Ala 


Gly 


Thr 


Ala 


Ser 


Ala 


Gly Ala 








880 


Arg 


Asp 


Glu 


Leu 






895 





11 



Ala 



Glu 



Arg Leu 
900 




Val 



Gly 



Glu 
905 



Val 



Ala 



Gly 



Val 




er 



Leu 



910 



Leu 




Val 

915 


nop 


Glu 


Ala 




Pro 
920 


Glu 


Glu 


Ala 


Pro 


Leu 
925 


Ala 


Leu 


Ala 


Cqy- 


93 0 


Ala 


Asp 


Thr 


Leu 


Ser 
935 


Leu 


Val 


Gin 


Ala 


Met 
94 0 


Val 


Ser 


Ala 


Glu 


Jj6U 






Pro 


Leu 




Thr 


Val 


Thr 


Glu 


Ser 


Ala 


Val 


Ala 


Thr 


Glv 


94 5 










950 










955 










960 


Pro 


Phe 


Glu 




Val 
965 


nI y 


Asn 


Ala 


Ala 


Hi s 
970 


Glv 


Ala 


Leu 


Trp 


Glv 
975 


Val 


Gly 


Arg 


Val 


Tip 

lie 

980 


ril Ct 


Leu 


Glu 


Asn 


Pro 
985 


Ala 


Val 


Trp 


Gly 


Gly 
990 


Leu 


Val 


Asp 


Val 


Pro 




Gly 


Ser 


Val 


Ala 


Glu 


Leu 


Ala 


Arg 


His 


Leu 


Ala 


Ala 






995 










1000 








1005 






Val 


Val 


Ser 


Gly 


Gly 


Ala 


Gly 


Glu 


Asp 


Gin 


Leu 


Ala 


Leu 


Arg 


Ala 


Asp 




1010 








1015 








1020 








Gly 


Val 


Tyr 


Gly 


Arg 


Arg 


Trp 


Val 


Arg 


Ala 


Ala 


Ala 


Pro 


Ala 


Thr 


Asp 


1025 








1030 








1035 






1040 


Asp 


Glu 


Trp 


Lys 


Pro 


Thr 


Gly 


Thr 


Val 


Leu 


Val 


Thr 


Gly 


Gly 


Thr 


Gly 










1045 








1050 








1055 


Gly Val 


Gly Gly 


Gin 


He 


Ala 


Arg 


Trp 


He 


Ala 


Arg 


Pro 


Gly 


Ala 


Pro 








1060 








1065 








1070 




His 


Leu 


Leu 


Leu 


Val 


Ser 


Arg 


Ser 


Gly 


Pro 


Asp 


Ala 


Asp 


Gly Ala Gly 






1075 








1080 








1085 






Glu 


Leu 


Val 


Ala 


Glu 


Leu 


Glu 


Ala 


Leu 


Gly Ala 


Arg 


Thr 


Thr 


Val 


Ala 




1090 








1095 








1100 








Ala 


Cys 


Asp 


Val 


He 


Asp 


Arg 


Glu 


Ser 


Val 


Arg 


Glu 


Leu 


Leu 


Gly 


Gly 


1105 








1110 








1115 






1120 


He 


Gly 


Asp 


Asp 


Val 


Pro 


Leu 


Ser 


Ala 


Val 


Phe 


His 


Ala 


Ala 


Ala 


Thr 










1125 








1130 








1135 


Leu 


Asp 


Asp 


Gly 


Thr 


Val 


Asp 


Thr 


Leu 


Thr 


Gly 


Glu 


Arg 


He 


Glu 


Arg 








1140 








1145 








1150 




Ala 


Ser 


Arg 


Ala 


Lys 


Val 


Leu 


Gly Ala Arg Asn 


Leu 


His 


Glu 


Leu 


Thr 



1155 1160 1165 

Arg Glu Leu Asp Leu Thr Ala His Val Leu Phe Ser Ser Phe Ala Ser 
1170 1175 1180 



Ala Phe Gly Ala Pro Gly Leu Gly Gly Tyr Ala Pro Gly Asn Ala Tyr 
1185 1190 1195 1200 

Leu Asp Gly Leu Ala Gin Gin Arg Arg Ser Asp Gly Leu Pro Ala Thr 

1205 1210 1215 

Ala Val Ala Trp Gly Thr Trp Ala Gly Ser Gly Met Ala Glu Gly Ala 

1220 1225 1230 

Val Ala Asp Arg Phe Arg Arg His Gly Val He Glu Met Pro Pro Glu 

1235 1240 1245 

Thr Ala Cys Arg Ala Leu Gin Asn Ala Leu Asp Arg Ala Glu Val Cys 

1250 * 1255 1260 

Pro He Val He Asp Val Arg Trp Asp Arg Phe Leu Leu Ala Tyr Thr 
1265 1270 1275 1280 

Ala Gin Arg Pro Thr Arg Leu Phe Asp Glu He Asp Asp Ala Arg Arg 

1285 1290 1295 

Ala Ala Pro Gin Ala Pro Ala Glu Pro Arg Val Gly Ala Leu Ala Ser 

1300 1305 1310 

Leu Pro Ala Pro Glu Arg Glu Glu Ala Leu Phe Glu Leu Val Arg Ser 

1315 1320 1325 

His Ala Ala Ala Val Leu Gly His Ala Ser Ala Glu Arg Val Pro Ala 

1330 1335 1340 

Asp Gin Ala Ala Glu Val Leu Ser Leu Glu Asn Arg Leu Gly Ala Ala 
1345 1350 1355 1360 

Thr Val Arg Leu Pro Thr Thr Thr Val Phe Asp Asp Val Arg Thr Leu 

1365 1370 1375 

Ala His Leu Ala Ala Glu Leu Gly Gly Ala Thr Gly Ala Glu Gin Ala 



1380 



1385 



1390 



12 



Ala Pro Ala Thr Tli? 
1395 
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<400> 37 



Ala 


Pro 


Val 


Asp 


Glu 


He 


He 


Gly Met 


Ala 


Leu 


Glu 


Val 


Asp 


Ser 


Glu 


1 








5 










10 










15 




Arg 


Leu 


Glu 


Leu 


He 


Thr 


Ser 


Gly Arg Asp 


Ser 


Ala 


Ala 


Glu 


Val 


Asp 








20 










25 










30 






Val 


Pro 


Asp 


Glu 


Leu 


Met 


Ala 


Ser 


Asp 


Ala 


Ala 


Gly Thr Arg 


Ala 


His 






35 










40 










45 








Asn 


Phe 


Met 


Ala 


Gly 


Gly 


Asp 


Ala 


Ala 


He 


Ser 


Leu 


Met 


Gin 


Ala 


Thr 




50 










55 










60 










Thr 


Ala 


Leu 


Ser 


He 


Pro 


Glu 


Thr 


Arg 


Gly 


Ser 


Asp 


Val 


Met 


Ser 


His 


65 










70 










75 










80 


Gin 


Gly 


Ala 


Thr 


Gly 


Arg 


Pro 


Arg 


Pro 


Glu 


Asp 


Gly Val Asp 


Leu 


Leu 










85 










90 










95 




Thr 


Asn 


Thr 


Ala 


Ser 


Ala 


He 


Ala 


Val 


Leu 


Leu 


Ala 


Leu 


Thr 


Ser 


Val 








100 










105 










110 






Ala 


Leu 


Thr 


Cys 


Gly 


Ser 


Asp Gly Asp 


Gin 


Gly 


Leu 


Val 


Ala 


Val 


Ser 






115 










120 










125 








Ala 


Gly 


Glu 


Val 


Phe 


Thr 


Glu 


Ser 


Arg 


Gin 


Gly 


Ala 


Ser 


Pro 


Cys 


Pro 




130 










135 










140 










Ser 


Asp 


Glu 


Asp 


Gly 


Leu 


Gly 


Ser 


Ala 


Phe 


Val 


Val 


Gin Arg 


Asp 


Arg 


145 










150 










155 










160 


Glu 


Arg 


Arg 


Gly 


Val 


Val 


Ala 


Ser 


Val 


Gin 


Ser 


Ser 


Val 


Ala 


Gin 


Arg 










165 










170 










175 




Arg 


Trp 


Ala 


Arg 


Ala 


He 


Thr 


Gly Ala 


Val 


Ala 


Val 


Arg 


Val 


Ala 


Ser 








180 










185 










190 






Leu 


Ala 


Thr 


Lys 


Ser 


Gly 


Ser 


Ser Gly Val 


Leu 


Leu 


Ser 


He 


Ala 


Val 






195 










200 










205 








Ala 


He 


Val 


He 


Gly 


Leu 


Glu 


Arg 


Val 


Val 


Pro 


Met 


Cys 


Arg 


Gly 


Arg 




210 










215 










220 










Ser 


Gly 


Leu 


He 


Asp 


Ser 


Ser 


Glu 


He 


Glu 


Leu 


Ala 


Asp 


Gly 


Val 


Arg 


225 










230 










235 










240 


Glu 


Ser 


Pro 


Ala 


Ala 


Asp 


Gly Val 


Gly Ala 


Val 


Val 


He 


Ala 


Pro 


Glu 










245 










250 










255 




Pro 


Glu 


Pro 


Val 


Pro 


Gin 


Pro 


Arg 


Arg 


Met 


Leu 


Pro 


Ala 


Thr 


Gly 


Val 








260 










265 










270 






Val 


Val 


Val 


Leu 


Ala 


Arg 


Thr 


Gly 


Ala 


Ala 


Leu 


Arg Gly Arg 


Leu 


Ala 






275 










280 










285 








Asp 


His 


Leu 


Ala 


Ala 


His 


Pro 


Gly 


He 


Ala 


Pro 


Ala 


Asp 


Val 


Ser 


Trp 




290 










295 










300 










Thr 


Met 


Arg 


Ala 


Gin 


His 


Phe 


Glu 


Glu 


Ala 


Val 


Leu 


Ala 


Ala 


Asp 


Thr 


305 










310 










315 










320 


Ala 


Glu 


Ala 


Val 


His 


Arg 


Arg 


Ala 


Val 


Asp 


Ala 


Val 


Val 


Pro 


Gly 


Val 










325 










330 










335 




Val 


Thr 


Gly 


Ser 


Ala 


Ser 


Asp Gly Gly 


Ser 


Val 


Phe 


Val 


Ala 


Glu 


Ala 








340 










345 










350 






Arg 


Glu 


Pro 


Val 


Pro 


Glu 


Ser 


He 


Ala 


Glu 


Asp 


Ala 


Val 


Leu 


Ser 


Glu 






355 










360 










365 








Val 


Ala 


Gly 


Arg 


Ser 


Val 


Ser 


Glu 


Val 


Leu 


Glu 


Pro 


Arg 


Pro 


Asp 


Ala 




370 










375 










380 










Pro 


Ser 


Leu 


Glu 


Asp 


Val 


Val 


Leu 


Ala 


Val 


Met 


Val 


Arg 


Leu 


Arg 


Ala 




13 



« 



IOC 










Wra ft 




















400 


Cys 


Ala 


Val 


Ser 


lie 


Gin 


He 


Val 


Ala 


Ala 


Leu 


Ser 


Leu 


GlU 


Asp Gly 










a ft r 










a i n 

*± J. u 










*± X 3 




Met 


Arg 


Val 


Val 


Ala 


Arg 


Arg 


Ser 


Arg 


Ala 


Val 


Arg 


Ala 


val 


Aid 


oiy 


















425 










/tin 






Arg 


Gly 


Ser 


Leu 


Ser 


Val 


Arg 


Gly Gly 


Arg 


Ser 


Asp 


val 


GlU 


Lys 


Lieu 






435 










440 










a a c; 

ft fi D 








Leu 


Ala 


Asp 


Asp 


Ser 


Trp 


Thr 


Gly 


Arg 


Leu 


Glu 


val 


Ala 


Gly 


Asp 


Pi. J. a 




450 










455 










A £Z ft 

4 oU 










Val 


Val 


Val 


Ala 


Asp 


Ala 


Gin 


Ala 


Ala 


Arg 


Glu 


Pne 


Leu 


Glu 


Tyr 


Cys 


465 










470 










A "7 C 

4 75 










a ft n 

*± O \J 


Glu Gly Val 


Gly 


He 


Arg 


Ala 


Arg 


Ala 


Ti- 
ne 


Pro 


Asp 


Tyr 


Ser 


rpv» „ 

inr 


Ala 










/IOC 










/tan 

4 y u 










A Q.C 

4 irb 




His 


Val 


Glu 


Pro 


Val 


Arg 


Asp 


Glu 


Leu 


Val 


Gin 


Ala 


Leu 


Ala 


(jiy 


lie 








500 










505 










510 






Thr 


Pro 


Arg 


Arg 


Ala 


Glu 


Val 


Pro 


Phe 


Phe 


Thr 


Leu 


Thr Gly 


ASp 


pne 






515 










520 










525 








Leu 


Asp 


Gly 


Thr 


Glu 


Leu 


Asp 


Ala Gly 


Tyr 


Arg 


Asn 


He 


His 


Pro 


GlU 




530 










535 










c a ft 
b4 U 










His 


Ser 


Val 


Gin 


Ala 


Leu 


Thr 


Asp 


Gin 


Tyr 


Ala 


Thr 


He 


Val 


Pro 


Val 


545 










550 










can 










560 


Leu 


Ala 


Ser 


Ser 


Val 


Gin 


Glu 


Thr 


Leu 


Asp 


Asp 


Ala 


Glu 


Ser 


Asp 


Ala 










565 










tz i n 
Z> / 0 










575 




Ala 


Val 


Leu 


Gly Thr Glu 


Asp 


Ala 


Gly 


Asp 


Ala 


Asp 


Arg 


Phe 


Leu 


Thr 








580 










585 










590 






Ala 


Leu 


Ala 


Asp 


His 


Thr 


Arg 


Ala 


Val 


Asp 


Trp 


Glu 


Ala 


Val 


Leu Gly 






595 










600 










605 








Arg 


Ala 


Gly 


Leu 


Val 


Asp 


Gly 


Gin Gly 


Lys 


Phe 


Leu 


Leu 


Pro 


Asp 


Arg 




610 










615 










c o ft 
6 z U 










Thr 


Thr 


Pro 


Arg 


Glu 


Leu 


Asp 


Gly 


Trp 


Phe 


Arg 


Val 


Asp 


Thr 


Glu 


Val 


625 










630 










635 










640 


Pro 


Arg 


Ser 


Glu 


Pro 


Ala 


Ala 


Leu 


Arg 


Gly 


Arg 


Trp 


Val 


Val 


Val 


Pro 










645 










65 0 










655 




Glu Gly His 


Glu 


Glu Asp 


Gly 


Trp 


Thr 


Val 


Glu 


Val 


Arg 


Ser 


Ala 


Leu 








660 










665 










670 






Ala 


Glu 


Ala 


Ala 


Glu 


Pro 


Glu 


Val 


Thr 


Arg 


Gly 


Val 


Gly 


Gly 


Leu 


Val 






675 










680 










685 








Gly Asp 


Cys 


Ala Gly Val 


Leu 


Leu 


Ala 


Leu 


Glu 


Gly 


Asp 


Gly 


Ala 


Val 




690 










695 










70 0 










Gin 


Thr 


Leu 


Val 


Val 


Arg 


Glu 


Leu 


Asp 


Ala 


Glu 


Gly 


He 


Asp 


Ala 


Pro 


705 










710 










715 










720 


Leu 


Trp 


Thr 


Val 


Phe 


Gly 


Asp 


Ala 


Gly 


Ser 


Pro 


Val 


Ala 


Arg 


Pro 


Asp 










725 










730 










735 




Gin 


Ala 


Lys 


Leu 


Trp 


Leu 


Gly 


Gin 


Val 


Ala 


Ser 


Leu 


Arg 


Gly 


Pro 


Arg 








740 










745 










750 






Trp 


Thr 


Gly 


Leu 


Val 


Leu 


Pro 


His 


Met 


Pro 


Asp 


Pro 


Glu 


Leu 


Arg Gly 






755 










760 










765 








Arg 


Leu 


Thr 


Val 


Leu 


Ala 


Gly 


Ser 


Glu 


Asp 


Gin 


Val 


Val 


Ala 


Asp 


Ala 




770 










/ rz> 










*7 O ft 










Val 


Arg 


Ala 


Arg 


Leu 


Ser 


Pro 


Ala 


His 


Val 


Thr 


Ala 


Thr 


Ser 


Glu 


Tyr 


785 










790 










795 










800 


Ala 


Val 


Gly 


He 


Val 


Gly 


Thr 


Ala 


Gly 


Leu 


Ala 


Glu 


Val 


Ala 


Trp 


Ala 










805 










810 










815 




Gly Arg Ala 


Glu 


His 


Ala 


Val 


Ser 


Arg 


Arg 


Gly 


Pro 


Asp 


Thr 


Glu 


Gly 








820 










825 










830 






Val 


Gly Asp 


Thr 


Ala 


Glu 


Leu 


Thr Asp 


Leu 


Ala 


Arg 


Val 


Ser 


Val 


His 






835 










840 










845 








Cys 


Val 


Ser 


Ser 


Arg 


Glu 


Pro 


Val 


Arg 


Glu 


He 


Val 


His 


Gly 


Leu 


He 




850 










855 










860 










Glu Gin Gly 


Asp 


Val 


Val 


Arg 


Gly Val 


Val 


Ala 


Ala 


Gly Leu 


Pro 


Gin 


865 










870 










875 










880 


Gin 


Val 


Ala 


He 


Asn 


Asp 


Met 


Asp 


Glu 


Ala 


Ala 


Phe 


Asp 


Glu 


Val 


Val 



14 




8sf^^ 890 ^^^895 

Ala Ala Ala Gly Gly Ala Val His Asp Leu Cys Ser Asp Ala Glu Leu 

900 905 910 

His Leu lie Phe Gly Gly Val Trp Gly Ser Ala Arg Gin Gly Ala Ala 

915 920 925 

Ala Gly Asn Ala Phe Asp Ala Phe Arg His Arg Gly Arg Leu Pro Ala 

930 935 940 

Thr Ser Val Ala Gly Leu Ala Gly Gly Met Thr Gly Asp Glu Glu Ala 
945 950 955 260 

Val Ser Phe Leu Arg Glu Arg Val Arg Ala Met Pro Val Pro Arg Leu 

965 970 975 

Ala Ala Leu Asp Arg Val Ala Ser Gly Glu Thr Ala Val Val Val Thr 

980 985 990 

Asp Val Asp Trp Pro Ala Phe Ala Glu Ser Tyr Thr Ala Arg Pro Arg 

995 1000 10O5 

Pro Leu Leu Asp Arg lie Val Thr Thr Ala Pro Ser Glu Arg Ala Gly 

1010 1015 1020 

Glu Pro Glu Thr Glu Ser Leu Arg Asp Arg Leu Gly Leu Pro Arg Ala 
1025 1030 1035 1040 

Glu Arg Thr Ala Glu Val Arg Leu Val Arg Thr Ser Thr Thr Val Leu 

1045 1050 1055 

His Asp Asp Pro Lys Ala Val Arg Ala Thr Thr Pro Lys Glu Phe Leu 

1060 1065 1070 

Ala Val Arg Asn Leu Leu Asn Ala Ala Thr Leu Arg Leu Pro Ser Thr 

1075 1080 1085 

Leu Val Phe Asp Asn Ala Ser Ala Val Gly Phe Leu Asp Ala Glu Gly 

1090 1095 1100 

Thr Glu Val Arg Gly Glu Ala Pro Ser Ala 
1105 1110 
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Glu Leu Glu Ser Asp lie lie Ser Met Ala Leu Gly Val Asn Thr Gin 

15 10 15 

Arg lie Glu Leu Leu Arg Glu Gly Gly Glu Thr Leu Ser Gly Phe Thr 

20 25 30 

Asp Leu Ala Arg Leu His His Pro Asp Pro Asp Asn Pro Gly Thr Ser 

35 40 45 

Tyr Val Asp Lys Gly Phe Leu Asp Asp Ala Gly Ala Glu Val Ser Ala 

50 55 60 

Met Leu lie Thr Ser Leu Val Asn lie Asp His Ser Arg Gly Thr Ala 
65 70 75 80 

Leu Val Ala Lys Phe Gly Gly Glu Asp Thr Ala Ala Ala Glu Asp Val 

85 90 95 

Glu Ser Val Thr Val Ala Pro Ala Ala lie Ser Thr Met Leu Ser lie 

100 105 110 

Ser Ser Val Ala Leu lie Val Glu Ser Lys Gly Glu Ser Ser Met Val 

115 120 125 

Val Ala Ala Ala Thr Gly Val Phe Val Asp Ser Arg Gin Arg Ala Ala 

130 135 140 

Ala Ser Ala Gly Ala Gly Asp Gly Phe Ser Val Thr Leu Val Leu Glu 
145 150 155 160 

Arg Glu Arg Asn His Glu Ala Val Val Arg Ser lie Gin Ser Ser Pro 
165 170 175 



15 



Ala 


Arg 


Arg 


Gin 


Let^ 


^n.u 


Ser 


Cys 








180 










lie 


Ala 


Asn 


Leu 


Asp 


Thr 


Arg 


Asp 






195 










ZW 


lie 


Thr 


Val 


Thr 


Leu 


Val 


Val 


Ala 




210 










O 1 c 




Val 


Glu 


Pro 


Thr 


Pro 


His 


Val 


Asp 


225 










23 0 






Gly Asn Gin 


Pro 


Arg 


Arg 


Gly 


Glu 










24 5 








Ala 


Glu 


Arg 


Glu 


His 


Arg 


Glu 


Thr 








260 










Leu 


Val 


Val 


Ala 


Arg 


Thr 


Thr 


Ala 






275 










2 o U 


Leu 


Leu 


Glu 


Arg 


Pro 


Asp 


Ala 


Asp 




290 










2 95 




Thr 


Thr 


Ala 


Arg 


His 


Glu 


His 


Ala 


305 










310 






Ala 


Val 


Arg 


Gly 


Arg 


Glu 


He 


Ala 










325 








Glu 


Gly 


Val 


Thr 


Glu 


Val 


Asp 


Gly 








34 0 










Gly Ala 


Glu 


Ser 


Ser 


Ser 


Pro 


Gly 






355 










360 


Ala 


Pro 


Met 


Gin 


Asp 


Trp 


Lys 


Val 




370 










375 




Gly Ala 


Pro 


Gly 


Leu 


Asp 


Asp 


Val 


385 










3 90 






Ser 


Tyr 


Val 


Glu 


Ala 


Val 


Gin 


He 










4 05 








Ala 


Ala 


Lys 


He 


Val 


Val 


Gly 


Arg 








420 










Gly Glu 


Gly 


Gly 


Ala 


Ala 


Val 


Ala 






435 










440 


Arg 


Leu 


Arg 


Pro 


Trp 


Gin 


Asp 


Arg 




450 










455 




Val 


Val 


Ser 


Glu 


Pro 


Gly 


Ala 


Leu 


465 










470 






Ala 


Glu 


Gly 


lie 


Arg 


Val 


Arg 


Asp 










4 85 








He 


Glu 


Arg 


Val 


Arg 


Glu 


Glu 


Leu 








500 










Pro 


Arg 


Pro 


Ala 


Arg 


Val 


Pro 


Phe 






515 










520 


Asp 


Gly 


Thr 


Glu 


Leu 


Asp 


Ala 


Arg 




530 










535 




Asp 


Val 


Thr 


Arg 


Leu 


Ala 


Glu 


Ser 


545 










55 0 






Val 


Gin 


Ala 


Val 


Glu 


Glu 


Gin 


Val 










565 








Ala 


Val 


Val 


Val 


Gly 


Ser 


His 


Asp 








580 










Arg 


Ser 


Met 


Ala 


Thr 


His 


Val 


Ser 






595 










600 


Pro 


Gly Ala 


Ala 


Pro 


Phe 


Ala 


Thr 




610 










615 




Ala 


Pro 


Ala 


Ala 


Ala 


Ser 


Glu 


Leu 


625 










630 






Lys 


Pro 


Glu 


Ser 


Gly 


Asn 


Leu 


Asp 










645 








He 


Ser 


Pro 


Glu 


Trp 


Thr 


Glu 


Met 



660 



Leu 


Glu 


Pro 


Gly 


IT- "I 

vai 


AaPI 


r Aia 


TV 1 — 

Ala 


IOC 

lob 










i y u 






Asp 


Ala 


Asp 


Arg 


Leu 


Trp 


Leu 


Ser 


















Leu 


Arg 


Asn 


ulU 


Leu 


TV 1 -a 
Aid 


i nr 


IT -J G 

ill S 








zzu 










Ser 


Ser 


pi 
biy 


vai 


Til a 

Ala 


Leu 


Leu 


TV I _j 

Ala 






O "5 C 










Z*±\J 


Arg 


Tnr 


Arg 


Ala 


lie 


vai 


vai 


biu 




o c ft 










255 




Thr 


Ala 


His 


Asp 


(jiy 


Arg 


Pro 


Val 


2 65 










z / u 






Ala 


Leu 


Arg 


TV "1 _ 

Ala 


Gin 


lie 


Ala 


Glu 










o o c 
2 85 








Leu 


Ala 


Gly 


val 


Gly 


Leu 


Gly Leu 


















17-1 

val 


IT- 1 

val 


Ala 


Ser 


Thr 


Arg 


Glu 


Glu 






*5 1 C 
Jib 










320 


Ala 


Ala 


Thr 


Ala 


Asp 


Ala 


Val 


Val 




330 










335 




Arg 


Asn 


Val 


Val 


Pne 


Leu 


Ser 


Ala 


34 5 










■5 r ri 

3 50 






Lys 


lie 


Arg 


TV 1 -w 

Ala 


Asp 


Glu 


Ser 


Met 










o tz c 








Ser 


Asp 


TT_ "I 

val 


Leu 


Arg 


Cjin 


Ala 


Pro 








i q n 










Val 


Leu 


Val 


Met 


Val 


Glu 


Leu 


Arg 






IOC 










400 


His 


7V 1 -» 

Ala 


Ala 


Leu 


Thr 


Leu 


Glu 


Asp 




A 1 ft 










415 




Ser 


Arg 


lie 


Met 


Arg 


Ser 


Leu 


Ser 


/IOC 










/lift 






Leu 


Gly 


Glu 


Ala 


Ala 


Val 


Arg 


Glu 










A A C 

4 4 5 








Leu 


Ser 


Val 


T\ ~| _ 

Ala 


Gly 


Arg 


Ser 


Val 








460 










Arg 


Ala 


Phe 


Ser 


Glu 


Asp 


Cys 


Ala 






475 










480 


He 


Asp 


Asp 


Tyr 


Ser 


Ser 


Pro 


Gin 




4 90 










495 




Leu 


Glu 


Thr 


Thr 


Gly 


Asp 


He 


Ala 


505 










CIA 

5 lO 






His 


Thr 


Val 


Glu 


Ser 


Arg 


Ser 


Met 










525 








Tyr 


Arg 


Asn 


He 


Glu 


Thr 


Arg 


Ala 








C A ft 










Tyr 


Asp 


Ala 


lie 


val 


Pro 


Val 


Val 






c c c 










560 


Glu 


Glu 


TV ~| _ 

Ala 


Asp 


Gly 


Ala 


Glu 


Asp 




5 / U 










575 




Gly 


Gly 


Asp 


Leu 


Ser 


Ala 


Phe 


Leu 


5 85 










C Q A 

59 U 






Asp 


lie 


Arg 


Trp 


Asp 


Val 


Ala 


Leu 










C ft C 








Gin 


Arg 


Lys 


Tyr 


Leu 


Gin 


Pro 


Ala 








62 0 










Ala 


Arg 


Val 


Ser 


Thr 


Pro 


He 


Glu 






635 










640 


Gly 


Asp 


Trp 


Val 


Val 


Thr 


Pro 


Leu 




650 










655 




Leu 


Cys 


Glu 


Ala 


He 


Asn 


Ala 


Asn 


665 










670 
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rSWys Glu Val Asp Thr Ser Ala Ser T^SK. 1 ] 



Gly Arg Ala Leu Ar^^ys Glu Val Asp Thr Ser Ala Ser T^gPrhr Glu 

675 680 685 

Met Ala Gin Ala Val Ala Gin Ala Gly Thr Gly Phe Arg Gly Leu Leu 

690 695 700 

Leu Ser Ser Asp Glu Ser Ala Cys Arg Pro Gly Val Pro Ala Gly Ala 
705 710 715 720 

Val Gly Leu Leu Thr Val Gin Ala Leu Gly Asp Ala Gly Val Asp Ala 

725 730 735 

Pro Val Trp Cys Leu Gin Gly Arg Thr Pro Ala Asp Asp Asp Leu Ala 

740 745 750 

Arg Pro Ala Gin Thr Thr Ala His Phe Ala Gin Val Ala Gly Leu Leu 

755 760 765 

Pro Gly Arg Trp Gly Gly Val Val Leu Pro Glu Ser Val Asp Asp Ala 

770 775 780 

Ala Leu Arg Leu Leu Val Val Leu Arg Gly Gly Gly Arg Ala Glu Asp 
785 790 795 800 

His Leu Val Asp Gly Arg Leu His Gly Arg Val Val Arg Ala Ser Leu 

805 810 815 

Pro Gin Ser Gly Ser Arg Ser Trp Thr His Val Val Ala Ala Ser Pro 

820 825 830 

Val Asp Gin lie Val Trp Ala Asp Arg Ala Glu Arg Val Ala Gly Ala 

835 840 845 

Cys Pro Gly Asp Asp Leu Ala Ala Val Glu Glu Ala Ala Ser Ala Val 

850 855 860 

Val Cys Gin Ala Ala Ala Leu Arg Glu Ala Leu Gly Asp Glu Pro Val 
865 870 875 880 

Thr Ala Leu Val Ala Gly Thr Leu Thr Asn Phe Gly Ser lie Ser Glu 

885 890 895 

Val Ala Pro Glu Glu Phe Ala Glu Thr lie Ala Ala Thr Ala Leu Leu 

900 905 910 

Ala Val Asp Val Leu Gly Asp Arg Ala Val Glu Arg His Val Tyr Cys 

915 920 925 

Val Gly lie Trp Gly Gly Ala Gly Met Ala Ala Ala Ala Gly Ser Ala 

930 935 940 

Tyr Asp Ala Leu Glu His His Ala Arg Arg Ser Cys Thr Ser Val Ala 
945 950 955 960 

Thr Pro Leu Pro Gly Gly Ala Val Asp Asp Gly Tyr Leu Arg Glu Arg 

965 970 975 

Leu Arg Ser Leu Ser Ala Asp Arg Met Arg Thr Trp Glu Arg Val Ala 

980 985 990 

Ala Gly Pro Val Ser Val Ala Val Ala Asp Val Asp Trp Pro Val Leu 

995 1000 1005 

Ser Glu Gly Phe Ala Thr Arg Pro Thr Ala Leu Phe Ala Glu Leu Ala 

1010 1015 1020 

Gly Arg Gly Gly Gin Ala Glu Ala Glu Pro Asp Ser Gly Pro Thr Gly 
1025 1030 1035 1040 

Glu Pro Ala Gin Arg Leu Gly Leu Ser Pro Asp Glu Gin Gin Glu Asn 

1045 1050 1055 

Leu Glu Leu Val Ala Asn Ala Val Glu Val Leu His Glu Ser Ala Ala 

1060 1065 1070 

Glu lie Asn Val Arg Arg Ala Ser Glu Leu Leu Asn Met Ala Lys Arg 

1075 1080 1085 

Leu Ser Ala Ser Thr Leu Arg Leu Pro Ala Ser Leu Val Phe Asp Thr 

1090 1095 1100 

Val Thr Ala Leu Gin His Leu Arg Ala Arg Val Gly Asp Ala Asp Gin 
1105 1110 1115 1120 

Ala Ala Val Arg Val Val Gly Ala 
1125 



<210> 39 
<211> 1224 
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<212> PRT 

<213> Artificial Sequence 

<220> 

<223> Alignment of the EryA SU 



<400> 39 



al a 


A en 
nop 


vjj. u 


Ser 


Glu 


Tip 


Tip 


Gly 


He 


Gly 


Phe 


vjxy 


He 


Gly 


Ser 


Glu 


-L 








5 










i n 
x \j 










1 c 

X z> 




Vj J. 11 


L6U 


Arg 


Val 


Leu 


A 1 

nla 


m ii 

uiu 


Gly Ala 


Asn 


Leu 


Thr 


Thr 


Gly 


Phe 


Ala 








20 










25 










30 






Asp 


Tip 

lie 


uiy 


Arg 


Leu 


lyr 


ni t> 


Pro 


Asp 


Pro 


Asp 


Asn 


Pro Gly 


Thr 


Cpr 

OCX 


























A C 

4 b 








Tyr 


val 


Asp 


Lys 


Gly 


Pro 


Leu 


mr 


Asp 


Ala 


Asp 


Pro 


Gly 


lie 


Thr 


Leu 




C ft 










b b 










60 












Leu 


Mpf 
rlcL 


Thr 


Ala 


Ala 

HXa 


\7a 1 
Val 


Arg 


He 


Asp 


Asp 


Ala 


Arg 


Gly 


X 111 


A en 
H o 












f U 










75 










ft n 


Va 1 




Asn 


Gly Gin 


Ser 




Cjin 


Leu 


Leu 


Ala 


Gly 


GlU 


1 1 _ 
Ala 


r?l n 

OX IX 


A t~n 










o b 










90 














Va 1 


Asp 


n~\ n 

Ulll 


Gly 


He 


Asn 


OCX 


A 1 -a 

Ala 


Ser 


Leu 


He 


Ala 


Thr 


Prie 


xxp 


Ala 


















105 










"lift 

110 






Leu. 


i nr 


Ser 


Val 


Gly 


Tip 
116 


Tl p 
116 


Mo 4- 


Gin Ala Arg Gly 


Glu 


Cys 


Q £i Y~ 


LlCU 






1ID 










l^sU 










125 








Leu 


a 1 a 
Hla 


vdl 


Thr 


Ser 


ASp 


Tyr 


Tnr 


Phe 


Val 


Asp 


Ser 


Thr 


Gin 


A TT/-J 






1 *}A 










•> "3 C 










140 










HI a. 


Ser 


V- Y to 


Ala 


Ser 


Ala 


Arg 


Asp 


Ala 


Leu 


Ser 


Val 


Ala 


Ala 


Leu 


Val 


1 A C 

14b 










lb u 










155 










lOU 




Pro 


Arg 


Ala 


Asn 


ill S 


r«l 


Ala 


Val 


Leu 


Arg 


Ser 


Val 


Gin 


Ala 

nld 


Asn 










165 










170 










1 / D 




Pro 


Ser 


r*i n 

VJ in 


Arg 


Gin 


Leu 


Ala 
Ala 


Ala 


Ser 


Val 


Pro 


Ala 


Ala 


Val 


Asp 


Va 1 
v ax 








"I o ft 
loU 










185 










190 






rcl ii 


Tip 

116 


AX ct 


Gly 


He 


A I o 
HI cl 


X 111 


Gin 


Asp 


Asp 


Arg 


Leu 


Arg 


Leu 


X XIX 


Tip 
X X G 






IOC 










200 










205 








inr 


A 1 n 
Ala 


Ala 
Ala 


He 


Val 


Va 1 
Val 


A 1 o 
Ala 


Met 


Arg 


His 


Met 


Leu 


Arg 


Ser 


nit> 


Ala 
Mi a 




210 










215 










220 










Asp 


Leu 


Ser 


Pro 


His 


lie 


Asp 


Glu 


Ser 


Ala 


Val 


Glu 


Val 


He 


Arg 


pin 
ulU 


225 










o o ft 

23 0 










235 










O A ft 

24 U 


(j 1U 


v a i 


Pro 


Pro 


Ala 


Lxiy 


r*l ii 


Arg 


Pro Gly Ser Val 


Val 


Val 


r*i n 


Ala 
Alcr 










245 










250 










o c c 
2 b b 




TV 1 ^ 

a J. a. 




(jin 


Glu 


Ala 


A 1 r» 

Ala 


Arg 


Thr 


Glu Arg 


Gly 


Pro 


Leu 


Phe 


Val 


T on 
JjcU 








260 










265 










270 








Arg 


OCI 


Glu 


Ala 


val 


v ax 


Ala 


Arg 


Ala 


Leu 


Ala 


Glu 


His 


Leu 








O ^7 C 
2 t b 










280 










285 








Asp 


inr 


Pro 


Glu 


Leu 


vjiy 


Leu 


Thr 


Asp 


Ala 


Ala 


Trp 


Thr 


Leu 


j. in 


uiy 




i q ft 










o e» c 
2 y b 










300 










Aid 


Arg 


rile 


Asp 


Val 


A 1 o 
Ala 


Va 1 
Val 


Gly Asp Asp Arg Ala 


Gly Val 


Cys 


Hi ct 


One 




















315 










ion 


bill 


Asp 


HI d 


Leu 


Glu 


Arg 


Pro 


Ser 


Ala 


Asp 


Ala 


Val 


Ala 


Pro 


Val 


Thr 










325 










330 










335 




Car 


ai a 

HI Ct 


XT X v-> 


Arg 


Lys 


Prn 

XT X 


Val 
v ax 


Leu 


Val 


Ala 


Val 


Ala 


Arg 


Asp 


Glu 


Ser 








340 










345 










350 






Ser 


Glu 


Glu 


Ser 


Met 


Ser 


Arg 


Ala 


Glu 


Ala 


Leu 


Ser 


Pro 


His 


Thr 


Asp 






355 










360 










365 








Trp 


Lys 


Leu 


Leu 


Asp 


Val 


Val 


Arg 


Gly Asp 


Gly 


Gly 


Pro 


Asp 


Pro 


His 




370 










375 










380 










Glu 


Asp 


He 


Val 


Leu 


Ser 


He 


Met 


Val 


Glu 


Leu 


Arg 


Ala 


His 


Val 


Thr 


385 










390 










395 










400 


Ala 


Val 


Gin 


He 


His 


Ala 


Ala 


Leu 


Ser 


Leu 


Glu 


Ala 


Ala 


Ala 


Lys 


Val 










405 










410 










415 




Val 


Ala 


Leu 


Arg 


Ser 


Gin 


Val 


Leu 


Arg 


Glu 


Leu 


Asp 


Asp 


Gin 


Gly Gly 








420 










425 










430 






Val 


Ser 


Val 


Gly Ala 


Ser 


Arg 


Asp 


Glu 


Leu 


Glu 


Thr 


Val 


Leu 


Ala 


Arg 




18 







435 




i 






440 


Trp 


Asp 


Gly Arg Val 


Ala 


Val 


Ala 




450 










455 




Thr 


Ala 




Leu 


Asp 


Glu 


Phe 


Phe 


465 










470 






Lys 


Pro 


Arg 


Arg 


Tip 


Ala 


Arg 


Tyr 










4 R R 

T O J 








Glu 


Asp 


Arg 


Tip 

j. j. c 


A T -a 
AX a. 


Ala 


Glu 


Leu 


















Ser 


Val 


Pro 


Leu 


rix S 


Thr 


Val 


Thr 






CI c 

jIj 










520 


Met 


Asp 


Aid 


Ser 


Tyr 


Arg 


Asn 


He 




530 










535 




Leu 


Val 


Glu 


Gin 


Phe 


Asp 


Thr 


Val 


545 










550 






Glu 


Glu 


Thr 


Ala 


Glu 


His 


Ala 


Gly 










565 








Arg 


Glu 


Gin 


Ser 


Gly 


Pro 


His 


Glu 








580 










Val 


His 


Gly Ala Asp 


Leu 


Arg 


Pro 






5 95 










600 


Glu 


Thr 


Glu 


His 


Gin 


Phe 


Pro 


Arg 




610 










615 




Ala 


Leu 


Tyr 


Gly 


Leu 


Ala 


Glu 


Gin 


625 










630 






Ala 


Leu 


Arg 


Ala 


Ala 


Arg 


Lys 


Asp 










645 








He 


Ala 


Ala 


Asp 


Glu 


Glu 


Gly Tyr 








660 










Val 


Ala 


Gin 


Thr 


Leu 


Ser 


Leu Gly 






675 










680 


Lys 


Leu 


Pro 


Phe 


Ala 


Trp 


Asn 


Thr 




690 










695 




Ser 


Val 


Arg 


Val 


Val 


Ala 


Thr 


Pro 


705 










710 






Arg 


Val 


Thr 


Asp 


Pro 


Ala 


Gly His 










725 








Arg 


Ser 


Thr 


Gly 


Glu 


Lys 


Trp 


Glu 








74 0 










Gly Glu 


Leu 


His 


Ala 


Asp 


Trp 


Gly 






755 










760 


Gly Arg 


Val 


Val 


Ala 


Ala 


Asp 


Ala 




770 










775 




Ser 


Gly 


Glu 


Pro 


Glu 


Pro 


Asp 


Ala 


785 










790 






Gly Asp 


Asp 


Pro 


Arg 


Ala 


Ala 


Ala 










805 








Ala 


Leu 


Val 


Arg 


Arg 


Trp 


Leu 


Glu 








820 










Leu 


Val 


He 


Ala 


Ser 


Gly 


Thr 


Val 






835 










840 


Pro 


Gly 


Ala 


Ala 


Ala 


Met 


Trp 


Val 




850 










855 




Asp 


Arg 


Phe 


Val 


Leu 


Leu 


Thr 


Asp 


865 










870 






Pro Asp 


Asn 


Pro 


Gin 


Leu 


Leu 


Gly 










885 








Pro 


Leu 


Ala 


Pro 


Ser 


Ala 


Thr 


Gin 








900 










Gly Thr 


Gly 


Thr 


Leu 


Arg 


Leu 


Leu 






915 










920 


His 


Leu 


Val 


Ser Arg 


Arg 


Gly Ala 



445 




Glv 


Glv 


Thr 


Ser 


Val 


Val 


Ala 


Pro 








*± O V 










Ala 


Glu 


Ala 


Glu 


Ala 


Ara 


Glu 


Met 






475 










480 


Ser 


Ser 


Pro 


Glu 


Val 


Ala 


Arg 


He 




4 90 










495 




Glv 


Thr 


He 


Thr 


Ala 


Val 


Arg Gly 


505 










510 






Gly 


Glu 


Val 


He 


Asp 


Thr 


OCX 


rt± ct 










525 










Pro 


Leu 


Glu 


Gin 


Val 


Arg 


ox y 


















Val 


Pro 


Val 


Leu 


Leu 


Met 


J\±cL 


vai 






3 3 3 












Al ^ 


VJX LI 


V Ct X 


X 11 X 


Cys 


Val 


Pro 


inr 




~> r \j 










3/3 




Phe 


Leu 


«.x y 


Asn 


Leu 


Leu 


Arg 


£11 S 


_> O 3 










590 






Ala 


Val 


Ala 


Gly 


Gly Arg 


Pro 


Ai a 










605 










His 




Pro 


Ala 


Asp 


va± 


Ser 








ft 

0 ^ u 










Glv 


Glu 


Tvr 
j 


Glv 


Pro 


Ser 


rile 


bin 






^ c: 

D J 3 










fi/i ft 

O *± LI 


A nrv 


Q tzi T~ 
OCX 


V Ct X 


xyir 


Ala 


Glu 


vdl 


Ser 




D 3 \J 










O 3 3 




Ala 


Phe 


His 


Pro 


Val 


Leu 


Asp 


Aid 


r 

DO J 










670 








11c u 


m v 


Glu 


Pro Gly 


Gly 


Gly 










685 








Val 


Thr 


Leu 


His 


Ala 


Ser 




Pp"L-l -v- 

inr 








7nn 












m v 


Ala 


Asp 


Ala 


Met 


A 1 -1 

Ala 


Leu 






/ ID 










a 

/ Z\J 


Leu 


Val 


Ala 


Thr 


Asp 


Leu 


vai 


vai 




H-1 ft 










1 "X 

1 33 






Jr X LJ 


\J X. IX 


XTX LV 


Arg 


Gly 


Gly 


G1U 


1 ACL 










750 








Leu 


Ala 


Glu 


Pro 


Gly 


Ser 


rpU 

mr 










765 








Q o 

OCX. 


ASp 


L6U 


Asp 


Ala 


Val 


Leu 


Arg 








•7 ft n 










Val 


Leu 


Val 


Bra 
Axy 


Tyr 


Glu 


Pro 


blU 






/ 27 3 










ft n ft 

0 u u 


Arg 


His 


Gly 


Val 


Leu 


Trp 


Ala 


Aia 




m ft 

0 x u 










01 c 

OlD 




CX\ n 

V3-L.ll 


m 11 

VJX u 


m ii 

VJX LL 


XjC LL 


Pro 


Gly 


Aia 


1 nr 












830 






Car 
OCX 


Asp 


Asp 


Asp 


Ser 


Val 


Pro 


Glu 










845 








He 




Cys 


Ala 


Gin 


Ala 


Ser 


Pro 








r ^ n 
0 0 u 










rtl d 


m 11 


Pro 


Gly 


Met 


Leu 


Pro 


Val 
















880 


Asp 


Asp 


Val 


Phe 


Val 


Pro 


Leu 


Ser 




890 










895 




Pro 


Ala 


Pro 


Val 


Asp 


Asp 


Val 


He 


905 










910 






Ala 


His 


Val 


Thr 


His 


Glu 


Val 


Arg 










925 








Asp 


Ala 


Pro 


Gly 


Ser 


Asp 


Glu 


Arg 



19 



935 940 



930 

Ala Glu lie Glu Asp lie Ala Ser Ala Glu lie Ala Cys Thr Ala Asp 
945 950 955 960 

Arg Asp Ala Leu Ser Ala Leu Leu Asp Gly Leu Pro Arg Pro Leu Thr 

965 970 975 

Gly Val Val Ala Ala Gly Val Leu Ala Asp Gly Leu Val Thr Ser lie 

980 985 990 

Asp Glu Pro Ala Val Glu Gin Val Leu Arg Ala Val Asp Ala Ala Trp 

995 1000 1005 

Asn His Leu Thr Ala Asn Thr Gly Leu Ser Phe His Val Leu Phe Ala 

1010 1015 1020 

Ser Val Leu Ala Gly Pro Gly Gin Gly Val Ala Ala Ala Asn Glu Ser 
1025 1030 1035 1040 

Asn Ala Leu Ala Leu Arg Thr Arg Leu Pro Ala Lys Ala Leu Gly Gly 

1045 1050 1055 

Leu Gin Ala Ser Glu Met Thr Ser Gly Leu Gly Asp Arg lie Ala Arg 

1060 1065 1070 

Thr Val Ala Ala Leu Pro Thr Glu Arg Leu Ala Leu Phe Asp Ser Ala 

1075 1080 1085 

Arg Arg Gly Gly Glu Val Val Phe Pro Leu Ser lie Asn Arg Ser Ala 

1090 1095 1100 

Leu Arg Arg Glu Phe Val Pro Glu Val Leu Arg Gly Met Val Arg Ala 
1105 1110 1115 1120 

Lys Leu Arg Ala Ala Gly Gin Ala Glu Ala Ala Gly Pro Asn Val Val 

1125 1130 1135 

Asp Arg Leu Gly Arg Ser Glu Ser Asp Gin Val Ala Gly Ala Glu Leu 

1140 1145 1150 

Val Arg Ser His Ala Ala Val Ser Tyr Gly Ser Ala Asp Gin Leu Pro 

1155 1160 1165 

Glu Arg Lys Ala Lys Asp Phe Leu Ala Val Glu Asn Arg Leu Gly Thr 

1170 1175 1180 

Ala Thr Val Arg Leu Pro Ser Thr Leu Val Phe Asp Thr Pro Leu Ala 
1185 1190 1195 1200 

Val Glu His Leu Arg Asp Arg Phe Ala Ala Ser Pro Ala Val Asp lie 

1205 1210 1215 

Gly Asp Arg Leu Asp Glu Leu Glu 
1220 
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<400> 40 



His 


Arg Ala 


Gly 


Glu 


He 


He 


Gly 


Met Ala Phe 


Asp 


Val 


Asp 


Ser 


Glu 


1 








5 








10 








15 




Ser 


Phe 


Glu 


Phe 


Val 


Ser 


Gly 


Gly Gly Asp Ala 


He 


Ala 


Glu 


Ala 


Ala 








20 










25 






30 






Glu 


Pro 


Asp 


Pro 


Asp 


Ala 


Arg 


Leu 


Gly Met Leu Ala Ala Gly Asp 


Ala 






35 










40 






45 








Gly 


lie 


Ser 


Leu 


Met 


He 


Met 


He 


Ser Ala Leu 


Arg 


His 


Asp 


Val 


Ser 




50 










55 






60 










Arg 


Gly 


Ser 


Ala 


He 


Val 


Gly 


Thr 


Val Asp Gly 


Pro 


Arg 


Pro 


Asp 


Glu 


65 










70 






75 










80 


Ala 


Pro 


Asp 


Glu 


Val 


Leu 


Val 


Gly 


Thr Thr Ala 


Ser 


Ser 


Ala 


Val 


Ala 










85 








90 








95 




Cys 


Leu 


Leu 


Ala 


Met 


Thr 


Gly 


Thr 


Ala Leu He 


Met 


Glu 


Ser 


Arg 


Asp 



100 105 110 
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ft A 

l^Wla Val Thr Ser Ser Gly Ala Phe '^PiGl 



Glu Cys Gly Leu Il?WLa Val Thr Ser Ser Gly Ala Phe "^^^lu Arg 

115 120 125 

Ser Gin Gly Gly Ala Ala Cys Pro Ser Lys Ala Asp Gly Leu Ala Ala 

130 135 140 

Gly Val Leu Val Gin Arg Ala Arg Glu Arg Pro Ala Val Leu Arg Ser 
145 150 155 160 

Val Gin Thr Ser Pro Ala Gin Arg Arg Leu Glu Asn Ala Val Arg Ala 

165 170 175 

Gly Val Asp Tyr Arg lie Val His Leu Ser Thr Ala Glu Asp Pro Asp 

180 185 190 

Asp Leu Trp lie Ser lie Thr Val Ala Met Ala Val Ala Leu Arg His 

195 200 205 

Glu Met Arg Thr His Phe Asp Pro Ser Pro Gin lie Glu Asp Leu Ala 

210 215 220 

Val Ser Val Val Ser Gin Ala Arg Ser Pro Ala Gly Glu Arg Pro Gly 
225 230 235 240 

Ser lie Val Val Glu Ala Glu Ala Asp Glu Pro Glu Pro Ala Pro Asp 

245 250 255 

Ser Gly Pro Val Leu Val Leu Gly Arg Asp Glu Gin Ala Met Arg Gly 

260 265 270 

Arg Leu Ala Asp His Leu Ala Arg Glu Pro Arg Asn Ser Leu Arg Asp 

275 280 285 

Thr Gly Phe Thr Leu Thr Arg Ser Ala Trp Glu His Val Val Val Gly 

290 295 300 

Asp Arg Asp Asp Ala Leu Ala Gly Arg Ala Val Asp Arg lie Ala Asp 
305 310 315 320 

Arg Thr Ala Thr Gly Gin Ala Arg Thr Arg Arg Gly Val Ala Met Val 

325 330 335 

Ala Gin Ala Arg Asp Arg Glu Ser Gin Asp Ser lie Arg Asp Glu Arg 

340 345 350 

Ala Leu Ala Pro His Val Asp Trp Ser Leu Thr Asp Leu Leu Ser Gly 

355 360 365 

Ala Arg Pro Leu Asp Asp Val Ala Leu Ala Val Met Val Ala Leu Arg 

370 375 380 

Ser His Val Glu Ala Val Gin lie His Ala Ala Leu Thr Leu Glu Asp 
385 390 395 400 

Ala Ala Lys Leu Val Ala Val Arg Ser Arg Val Leu Ala Arg Leu Gly 

405 410 415 

Gly Gin Gly Gly Ala Ser Phe Gly Leu Gly Thr Glu Gin Ala Ala Glu 

420 425 430 

Arg lie Gly Arg Phe Ala Gly Ala Leu Ser lie Ser Gly Arg Ser Val 

435 440 445 

Val Val Ala Glu Ser Gly Pro Leu Asp Glu Leu lie Ala Glu Cys Glu 

450 455 460 

Ala Glu Gly lie Thr Ala Arg Arg lie Pro Asp Tyr Ser Ser Pro Gin 
465 470 475 480 

Val Glu Ser lie Arg Glu Glu Leu Leu Thr Glu Leu Ala Gly lie Ser 

485 490 495 

Pro Val Ser Ala Asp Val Ala Leu Tyr Thr Thr Thr Gly Gin Pro lie 

500 505 510 

Asp Thr Ala Thr Met Asp Thr Ala Tyr Ala Asn Leu Glu Gin Arg Gin 

515 520 525 

Asp Thr Arg Gin Leu Ala Glu Ala Phe Asp Ala Val Val Pro Val Leu 

530 535 540 

Thr Val Gly He Glu Ala Thr Leu Asp Ser Ala Leu Pro Ala Asp Ala 
545 550 555 560 

Gly Ala Cys Val Val Gly Thr Arg Asp Arg Gly Gly Leu Ala Asp Phe 

565 570 575 

His Thr Ala Leu Gly Glu Tyr Ala Gin Glu Val Asp Trp Ser Pro Ala 

580 585 590 

Phe Ala Asp Ala Arg Pro Val Glu Val Gin Arg Gin Tyr Leu Pro He 
595 600 605 



21 



Pro Thr Gly Gly Ar< 
610 




a Arg Glu Asp Asp Asp Trp Arg 
615 620 




al Val 



Arg Glu Ala Glu Trp Glu Ser Ala Ser Leu Ala Gly Arg Val Leu Val 
625 630 635 640 

Thr Gly Pro Gly Val Pro Ser Glu Leu Ser Asp Ala lie Arg Ser Gly 

645 650 655 

Leu Glu Gin Ser Ala Thr Val Leu Thr Cys Asp Val Glu Ser Arg Ser 

660 665 670 

Thr lie Gly Thr Ala Leu Glu Ala Ala Asp Thr Asp Ala Leu Ser Thr 

675 680 685 

Val Leu Leu Ser Arg Asp Gly Glu Ala Val Asp Pro Ser Leu Asp Ala 

690 695 700 

Leu Ala Val Gin Ala Leu Gly Ala Ala Gly Val Glu Ala Pro Leu Trp 
705 710 715 720 

Val Leu Arg Asn Gin Val Ala Asp Gly Glu Leu Val Asp Pro Ala Gin 

725 730 735 

Ala Met Val Gly Leu Gly Arg Val Val Gly He Gin Pro Gly Arg Trp 

740 745 750 

Gly Gly Leu Val Leu Val Asp Ala Asp Ala Ala Ser He Arg Ser Leu 

755 760 765 

Ala Val Leu Ala Asp Pro Arg Gly Glu Glu Gin Val He Ala Asp Gly 

770 775 780 

He Lys Val Ala Leu Val Pro Ala Pro Ala Arg Ala Ala Arg Thr Arg 
785 790 795 800 

Trp Ser Arg Val Val Gly Thr Gly Gly He Ala His Val Ala Trp Ala 

805 810 815 

Arg Ser Ala Glu His Val Leu Gly Arg Arg Gly Ala Asp Ala Pro Gly 

820 825 830 

Ala Ser Glu Arg Glu Glu Leu Thr Ala Leu Thr Gly Val Thr He Ala 

835 840 845 

Cys Val Ala Asp Arg Ala Arg Leu Glu Ala Val Leu Ala Ala Glu Arg 

850 855 860 

Ala Glu Gly Arg Thr Val Ser Ala Val Met Ala Ala Gly Val Ser Thr 
865 870 875 880 

Ser Thr Pro Leu Asp Asp Leu Thr Glu Ala Glu Phe Thr Glu He Ala 

885 890 895 

Asp Val Val Arg Gly Thr Val Asn Asp Leu Cys Pro Asp Leu Asp Ala 

900 905 910 

His Val Leu Phe Asn Gly Val Trp Gly Ser Pro Gly Leu Ala Ser Ala 

915 920 925 

Ala Ala Asn Ala Phe Asp Gly Phe Arg Arg Arg Ser Glu Ala Pro Val 

930 935 940 

Thr Ser He Ala Gly Leu Gly Gin Asn Met Ala Gly Asp Glu Gly Gly 
945 950 . 955 960 

Glu Tyr Leu Arg Ser Gin Leu Arg Ala Met Asp Pro Asp Arg Val Glu 

965 970 975 

Glu Leu His He Thr Asp His Gly Gin Thr Ser Val Ser Val Val Asp 

980 985 990 

Met Asp Arg Arg Arg Phe Val Glu Leu Phe Thr Ala Arg His Arg Pro 

995 1000 1005 

Leu Phe Asp Glu He Ala Gly Ala Arg Ala Glu Ala Arg Gin Ser Glu 

1010 1015 1020 

Glu Gly Pro Ala Leu Ala Gin Arg Leu Ala Leu Ser Thr Ala Glu Arg 
1025 1030 1035 1040 

Arg Glu His Ala His Leu He Arg Ala Glu Val Ala Val Leu His Gly 

1045 1050 1055 

Asp Asp Ala Ala He Asp Arg Asp Arg Ala Arg Asp Phe Met Thr Val 

1060 1065 1070 

Asp Asn Arg Leu Ala Ala Val Thr Val Arg Glu Ala Ala Thr Val Val 

1075 1080 1085 

Phe Asp Thr He Thr Arg Leu Asp His Tyr Leu Glu Arg Val Gly Ala 
1090 1095 1100 
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* . ... _ ... . ... ... * 



Ala Glu Ala Glu Gil 
1105 1110 1115 



<210> 41 
<211> 1099 
<212> PRT 

<213> Artificial Sequence 
<220> 

<22 3> Alignment of the EryA SU 
<400> 41 

Lys Asp Ala Asp Asp lie lie Gly Met Ala Phe Gly Val His Asn Gly 

15 10 15 

Glu Leu Glu Phe lie Val Gly Arg Gly Asp Ala Val Thr Glu Met Thr 

20 25 30 

Asp Leu Asp Ala Leu Phe Asp Pro Asp Pro Gin Arg His Gly Thr Ser 

35 40 45 

Tyr Ser Arg His Ala Phe Leu Asp Gly Ala Asp Ala Ala lie Ser Leu 

50 55 60 

Met Gin Val Thr Thr Leu Phe Asn lie Asp His Ser Arg Gly Ser Asp 
65 70 75 80 

Leu Ala Ala Tyr Gin Gly Gly Gin Asp Ala Val Val Pro Glu Asp Ser 

85 90 95 

Glu Leu Leu Thr Asn Ser Ser Ala Val Val Ala Val Leu Leu Ala Val 

100 105 110 

Thr Ser Val Ala Leu Ser Cys Gly Ser Asp Gly Asp Cys Gly Leu Val 

115 120 125 

Ala Val Ser Ala Gly Glu Val Phe Thr Glu Ser Arg Gin Gly Gly Ala 

130 135 140 

Val Cys Ala Ser Ala Glu Asp Gly Phe Ala Val Ala Val Val Leu Gin 
145 150 155 160 

Arg Asp Arg Ala Arg Gin Gly Val Val Ala Ser Leu Gin Ala Ser Val 

165 170 175 

Ala Gin Arg Lys Trp Ala Arg Ala lie Thr Gly Ala Val Ala Val Arg 

180 185 190 

Val Ala Ser Leu Ala Thr Lys Ser Gly Ser Ser Gly Val Leu Leu Ser 

195 200 205 

lie Ala Val Ala lie Val Val Gly Leu Asn Arg Leu Val Pro Met Cys 

210 215 220 

Arg Gly Arg Ser Pro Leu lie Glu Ser Ser Gly Val Glu Leu Ala Glu 
225 230 235 240 

Ala Val Ser Pro Pro Pro Ala Ala Asp Gly Val Gly Ala Val Val lie 

245 250 255 

Ala Pro Glu Pro Glu Pro Leu Pro Glu Pro Gly Pro Val Gly Val Leu 

260 265 270 

Ala Ala Ala Asn Ser Val Val Leu Leu Ala Arg Thr Glu Thr Ala Leu 

275 280 285 

Ala Arg Leu Leu Glu Ser Ala Val Asp Asp Ser Val Pro Leu Thr Ala 

290 295 300 

Leu Ala Ser Ala Leu Thr Gly Ala His Leu Pro Arg Ala Leu lie Ala 
305 310 315 320 

Gly Asp His Glu Gin Leu Arg Gly Gin Arg Ala Val Glu Val Ala Ala 

325 330 335 

Pro Gly Ala Thr Thr Gly Thr Ala Ser Ala Gly Gly Val Val Phe Val 

340 345 350 

Ala Glu Ala Arg Gly Ser Val Pro Glu Ser lie Ala Glu Asp Ala Val 

355 360 365 

Leu Ser Glu Val Ala Gly Phe Ser Ala Ser Glu Val Leu Glu Gin Arg 

370 375 380 

Pro Asp Ala Pro Ser Leu Glu Asp Val Val Leu Ser Val Met Val Arg 
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385 

Leu Gly Ala Cys 

Glu Asp Gly Val 
420 

Leu Ala Gly Arg 
435 

Arg Ala Leu lie 
450 

Ser Val Val Val 
465 

Cys Glu Asp Glu 

Arg His Val Glu 
500 

lie Ser Ala Arg 
515 

Arg Arg Asp Gly 
530 

Arg Asp Glu Val 
545 

Val lie Thr Ala 

Gly Ser His Asp 
580 

His Val His Ala 
595 

Val Ala Asn Glu 
610 

Asp Ser Arg Arg 
625 

Glu Gly Gly Phe 

Val Glu Lys Ala 
660 

Ala Ser Ala Ala 
675 

His Thr Gly Ala 
690 

Gly Val Arg Ala 
705 

Glu Pro Val Asp 

Gly Leu Thr Pro 
740 

Ala Pro Gly Asp 
755 

Glu Asp Gin Val 
770 

Pro Leu Gly Thr 
785 

Ala Leu Gly His 

Arg Arg Gly Val 
820 

Ala lie Ala Lys 
835 

Ser Lys Leu Leu 
850 

Val Val Thr Ala 
865 

Glu Leu Glu Ser 



Val 


Ser 


Ser 


He 


405 








Arg 


Val 


Val 


Ala 


Gly 


Gly 


Val 


Ser 








440 


Ala 


Pro 


Trp 


Glu 






455 




Ser 


Asp 


Pro 


Glu 




470 






Gly 


Val 


Arg 


Ala 


485 








Glu 


He 


Ara 


Glu 


Ara 


Ala 


Ala 


He 








520 


Ala 


Asp 


Met 


Gly 






535 




Ser 


Ala 


Ala 


Val 




550 






Ala 


Val 


Gin 


Glu 


565 








Thr 


Ala 


Glu 


Glu 


Val 


Asp 


Trp 


Arq 








600 


Pro 


Gin 


Tyr 


Leu 






615 




Val 


Asp 


Arq 


Pro 




630 






Val 


His 


Glv 


Ser 


645 








Glv 


Ara 


Val 


Val 


Leu 


Ara 


Glu 


Val 








680 


Ala 


Thr 


His 


Leu 






695 




Pro 


Leu 


Tro 


Leu 




710 






Pro 


Glu 


Gin 


Ala 


725 








Glu 


Arg 


Trp 


Glv 


Glv 


Glu 


Ala 


Phe 








760 


He 


Asp 


His 


Ala 






775 




Ara 


Glu 


Ser 


Ser 




790 






Val 


Ala 


His 


Ala 


805 








Asp 


Ala 


Pro 


Glv 


Thr 


Thr 


He 


Thr 








840 


Glu 


Glu 


Leu 


Arg 






855 




Gly 


Val 


Pro 


Glu 




870 






Val 


Cys 


Ala 


Ala 



395 

Gin He Val Ala 
410 

Leu Arg Ala Lys 
425 

Leu Ala Ala Pro 

Asp Arg He Ser 
460 

Ala Leu Ala Glu 
475 

Lys Thr Leu Pro 
490 

Thr He Leu Ala 
505 

Pro Leu Tyr Thr 

Pro Arg Tyr Asp 
540 

Ala Asp His Ala 
555 

He Ala Ala Asp 
570 

His He He Ala 
585 

Asx Val Phe Pro 

Ala Pro Glu Val 
620 

Leu Ala Thr Thr 
635 

Ala Pro Glu Ser 
650 

Pro Val Ala Ser 
665 

Pro Gly Glu Val 

Ala His Gin Ser 
700 

Val Ser Arg Ala 
715 

Met Val Trp Leu 
730 

Gly Leu Val Leu 
745 

Val Cys Leu Gly 

Arg Tyr Gly Arg 
780 

Trp Glu Ala Ala 
795 

Arg Cys Val Glu 
810 

Ala Ala Glu Glu 
825 

Cys Val Ala Asp 

Gly Gin Gly Arg 
860 

Ser Arg Pro Leu 
875 

Val Thr Gly Ala 




400 



Val 


Leu 


Ser 


Leu 






415 




Ala 


Leu 


Arg 


Ala 




430 






Gly 


Glu 


Arg 


Ala 


445 








Val 


Ala 


Ser 


Ser 


Leu 


Val 


Ala 


Arq 








480 


Asp 


Tyr 


Ser 


Ser 






495 




Asp 


Leu 


Asp 


Glv 




510 






Leu 


His 


Glv 


Glu 


525 








Asn 


Leu 


Ser 


Gin 


Thr 


Val 


Met 


Pro 








560 


Ala 


Val 


Ala 


He 






575 




Glu 


Leu 


Ala 


Arq 




590 






Ala 


Ala 


Pro 


Pro 


605 








Ser 


Gin 


Leu 


Ala 


Pro 


Val 


Asp 


Leu 








640 


Leu 


Thr 


Ser 


Ala 






655 




Ala 


ASP 


Ara 


Glu 




670 






Ala 


Gly 


Leu 


Val 


685 








Leu 


Glv 


Glu 


Ala 


Leu 


Glv 


Glu 


Ser 








720 


Gly 


Arg 


Val 


Met 






735 




Pro 


Ala 


Glu 


Pro 




750 






Ala 


Asp 


Glv 


His 


765 








Leu 


Val 


Ara 


Ala 


Val 


Glv 


Thr 


Glv 








800 


Asp 


Val 


Val 


Ser 






815 




Ala 


Glu 


Leu 


Val 




830 






Arg 


Glu 


Gin 


Leu 


845 








Pro 


Val 


Arg 


Thr 


His 


Glu 


He 


Gly 








880 


Arg 


Leu 


Asp 


Leu 
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885*^ 890 m»95 

Cys Pro Asp Ala Glu Thr His Val Leu Phe Gly Gly Val Trp Gly Ser 

900 905 910 

Ala Asn Leu Gly Ala Ser Ala Ala Asn Ala Tyr Asp Ala Leu His Arg 

915 920 925 

Arg Ala Glu Arg Ala Ala Thr Ser Val Ala Gly Ala Gly Glu Gly Met 

930 935 940 

Ala Thr Gly Asp Leu Glu Gly Leu Thr Arg Arg Leu Arg Pro Met Ala 
945 950 955 960 

Pro Glu Arg lie Arg Ala Leu His Gin Ala Asp Asn Gly Asp Thr Cys 

965 970 975 

Val Ser lie Ala Asp Val Asp Trp Glu Ala Phe Ala Val Gly Phe Thr 

980 985 990 

Ala Arg Pro Arg Pro Leu Leu Asp Glu Leu Val Thr Pro Ala Val Gly 

995 1000 1005 

Ala Val Pro Ala Val Gin Ala Pro Ala Arg Glu Met Thr Ser Gin Glu 

1010 1015 1020 

Leu Glu Phe Thr His Ser His Val Ala lie Leu His Ser Ser Pro Asp 
1025 1030 1035 1040 

Ala Val Gly Gin Asp Gin Pro Thr Glu Phe Leu Thr Val Gly Asn Gin 

1045 1050 1055 

Leu Gin Gin Ala Thr Leu Ala Leu Pro Ala Thr Leu Val Phe Glu Thr 

1060 1065 1070 

Val Arg Arg Leu Asp His lie Gly Gin Gin Asp Ser Gly Thr Pro Ala 

1075 1080 1085 

Arg Glu Ala Ser Ser Ala Leu Arg Asp Gly Tyr 
1090 1095 
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